The National Institute of Mental Health Diagnostic Interview Schedule (NIMH-DIS) was administered by trained lay interviewers to a sample of 82 outpatients with clinical diagnoses of DSM-III schizophrenic disorder. Of these subjects, 77 percent were also diagnosed as suffering from DSM-III schizophrenic disorder according to the structured interview (NIMH-DIS) administered by a lay interviewer. The DIS interviews were scrutinized to find the reasons for their discrepancy with the clinical diagnoses. A majority of the DIS-negative schizophrenic subjects acknowledged significant psychopathology in the DIS and missed only one of the six DSM-III criteria items for schizophrenia. Testretest results showed consistency in the subjects' reporting of lifetime schizophrenic symptoms.
The National Institute of Mental Health Diagnostic Interview Schedule (NIMH-DIS) is a highly structured diagnostic interview developed by Robins and collaborators at Washington University, St. Louis (Robins et al. 1981 ) that is currently being used in large-scale epidemiological surveys in the United States (Eaton et al. 1981) . The DIS offers advantages over other structured interviews: it can be administered by lay interviewers, and it uses a system of probes to explore whether a symptom is related to substance or medication use, physical illness, or injury before scoring it as a positive psychiatric symptom. The DIS yields (through scoring by computer algorithm) DSM-III criteria (American Psychiatric Association 1980), Feighner criteria (Feighner et al. 1972) , and Research Diagnostic Criteria (RDC) (Spitzer, Endicott, and Robins 1978) diagnoses that are comparable to those made clinically by a psychiatrist (Robins et al. 1981) . Robins et al. (1981) evaluated the DIS on a sample that included 157 psychiatric patients, 24 enrollees in a medical care group, and 10 members of Gamblers Anonymous. Test-retest reliability of the instrument was found acceptable for use in clinical populations, and comparisons between clinicians' and lay interviewers' diagnoses yielded adequate concordance for a number of DSM-III diagnoses as measured by the kappa statistic (K) (Robins et al. 1981) . A more recent study by Burnam et al. (1983) on 151 outpatients confirmed the comparability of the English and Spanish versions of the DIS.
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negativism. Moreover, regardless of the population under study, assessment of "lifetime" symptoms is limited by faulty recall (Jenkins, Hurst, and Rose 1979) .
A report by Pulver and Carpenter (1983) on the DIS assessment of lifetime psychotic symptoms and a recent study using the DIS on a sample of minority patients (Hendricks et al. 1983) have raised questions about the schedule's sensitivity in detecting schizophrenic symptoms. This is an important concern, since the true prevalence rates of schizophrenic disorders may be underestimated by DIS interviews, which-according to the reports just cited-at least appear to yield a high number of false-negative results. The two studies (Hendricks et al. 1983; Pulver and Carpenter 1983) appear limited by methodological problems. Karno et al. (1984) and Helzer and Robins (1984) have recently commented on these limitations in Pulver and Carpenter's (1983) study. In the report by Hendricks et al. (1983) , the few cases of schizophrenic disorder (n = 11), the lack of detail on the clarity or adequacy of the clinical assessments, and the use of inexperienced clinicians to make clinical diagnoses are major limiting factors. The number of subjects with clearly elicited clinical diagnoses of DSM-III schizophrenic disorder who have also been assessed with a DIS administered by a lay interviewer remains relatively small, and the sensitivity of the instrument in detecting DSM-III schizophrenic symptoms and diagnoses needs to be defined further.
Method
To test the sensitivity of the DIS in detecting schizophrenic disorders, we chose a clinical population of veterans for whom significant clinical and historical information was available. The sample consisted of 82 subjects with a clinical diagnosis of DSM-111 schizophrenic disorder who were participating in a longitudinal, cross-cultural study of sociocultural factors and clinical phenomenology of schizophrenia. The study used a battery of instruments (Social Network Inventory, Symptom Checklist-90, Brief Psychiatric Rating Scale, Global Assessment Scale, and Social Adjustment Scale) in addition to the DIS. All subjects were outpatients at the Veterans Administration Medical Center, Brentwood Division, in Los Angeles, and all were on neuroleptic maintenance. Clinical diagnoses made by treating psychiatrists using DSM-III criteria were verified by the research psychiatrist (Javier I. Escobar) with a checklist of DSM-III criteria for schizophrenia (criteria A through F). Besides reinterviewing the patient, the psychiatrist also reviewed medical records information available on every subject to scrutinize further symptom duration, chronicity, impairment, and exclusion criteria. Screened for participation in the study were all subjects with a clinical diagnosis of schizophrenia who were registered at the outpatient clinic and who met the following criteria: ethnic background: Hispanic or Anglo; age: between 20 and 42; sex: males only; service era: Vietnam or post-Vietnam. After these pools were exhausted, new patients admitted to the clinic were recruited as they entered. Seventyfive percent of those subjects found eligible for the study signed the consent form and were inducted into the study. Most subjects had been chronically ill. About 80 percent had been ill for 5 years or longer and had been hospitalized at least three times. Most had residual symptoms and many had florid symptoms (e.g., hallucinations and delusions, in spite of their outpatient status.
DIS Interviews. The NIMH-DIS was administered by one of two lay interviewers at baseline. The DIS interviews were done within 1 to 2 weeks after the clinical diagnosis of schizophrenic disorder had been confirmed by the research psychiatrist. The lay interviewers had been rigorously trained by the Los Angeles Epidemiology Catchment Area (ECA) group in accordance with the Washington University group's DIS training guidelines. All the interviews were performed at the outpatient clinic. Although a clinically evaluated Spanish version of the DIS was available, more than 95 percent of the Hispanic subjects chose to be interviewed using the English version of the instrument. A randomly selected subsample (n = 22) balanced by ethnicity (11 Hispanic, 11 Anglo) was given the DIS again by the same interviewer who had administered the initial DIS. The range of intervals between the two DIS interviews was less than 6 months for 5 subjects, 7 to 21 months for 6 subjects, and more than 2 years for 11 subjects. The differing periods were intended to provide information on the effects of time elapsed on reporting of lifetime symptoms.
The DIS computer program generates lifetime and current DSM-III diagnoses of dysthymic, major depressive, bipolar, substance use, schizophrenic, schizophreniform, phobic, panic, and obsessivecompulsive disorder, as well as somatization, antisocial disorder, anorexia nervosa, tobacco dependence, compulsive gambling, and sexual dysfunction. It also provides a crude estimate of cognitive impairment based on the subject's performance on a "mini-mental" state evaluation (Folstein, Folstein, and McHugh 1975) . Diagnoses are presented without hierarchical arrangement so that any diagnosis for which criteria were met is listed in the program's output. Because of the excessive length of the evaluations, the anticipated compliance problems, and the rather limited attention span of many subjects, we decided to omit sections from the DIS that we considered less significant for this patient population (these included phobic, panic, and obsessive-compulsive disorder; anorexia nervosa; tobacco dependence; compulsive gambling; and sexual dysfunction). Thus, DSM-HI diagnoses for this sample are limited to those listed in table 1.
Results
DIS-DSM-1I1
Diagnoses. The distribution of DIS-DSM-I1I diagnoses for the 82 subjects is presented in table 1. With the exception of schizophrenia (see following), all diagnoses are lifetime "definite" diagnoses. Since the DIS computer algorithm largely ignores hierarchical arrangement of DSM-III diagnoses, any disorder for which sufficient criteria are met is listed. As indicated in table 1, many subjects had multiple diagnoses. After schizophrenia, substance abuse/dependence and depression were the most frequently occurring diagnoses. Although many of these symptom clusters had been noted by the clinicians who examined the patients, they were judged, following DSM-III decision rules, to be hierarchically "secondary" to the "dominant" diagnoses of schizophrenia. Ethnic differences in the clinical presentation of schizophrenic disorders found in this patient sample have been reported elsewhere (Escobar and Escobar et al. 1983) .
Seventy-seven percent (n = 63) of the 82 clinically diagnosed DSM-III schizophrenic subjects met DSM-III criteria for "lifetime" schizophrenic disorder in the DIS interview. D1S-DSM-1II schizophrenia diagnoses are generated according to three different schemata. (1) Subjects who meet all six DSM-III criteria for schizophrenia are considered positive with hierarchies included. (2) Subjects who fail to meet the D criterion (if ever depressed or manic, symptoms of schizophrenia preceded the affective symptoms) or the F criterion (symptoms not due to organic mental disorder), but meet the other criteria, are considered positive with hierarchies ignored. (3) Subjects who meet all criteria except that their symptoms last less than 6 months, but at least 2 weeks, are considered to have schizophreniform disorder. In this sample, 10 subjects had a "definite with hierarchies ignored" diagnosis and 4 had a schizophreniform diagnosis. The rest (n = 49) met all six criteria for definite, lifetime schizophrenic disorder.
Nineteen subjects failed to meet the preceding criteria for a diagnosis of schizophrenia according to the DIS computer algorithm. These subjects will be called DIS-negative schizophrenics in contrast to the 63 subjects diagnosed as schizophrenic by the DIS ("DIS-positive" schizophrenics). A review of medical records showed no notable differences in clinical presentation or psychiatric history between the DIS-negative and DISpositive schizophrenic subjects.
Of the six criteria required for a schizophrenia diagnosis, criterion A is the most inclusive and the one that lists "pathognomonic" symptoms of schizophrenia such as hallucinations and delusions. Six symptoms [A(l) through A(6)] alone or in combination are specified here, of which at least one must be present for a definite diagnosis. Criteria B through F deal with secondary aspects of the syndrome such as impairment, duration of symptoms, and presence of competing syndromes (exclusion criteria). The DIS-DSM-/// criteria for schizophrenia are presented in table 2. These items are incorporated in the DIS computer algorithm used to derive a diagnosis of schizophrenia. Table 3 presents in detail the DSM-UI criteria profiles of the 19 subjects who failed to meet the criteria for schizophrenia. As can be seen in the summary calculations at the bottom of the table, a majority of the subjects who missed a DIS diagnosis of schizophrenia met each criterion item except the A and B criteria. Nine of the 19 DIS-negative subjects (47 percent) missed a schizophrenic diagnosis because they failed to meet either the B criterion (n -6) or the A criterion (n = 3) alone. Table 4 presents a breakdown of the reasons (as specified in the DIS computer algorithm) for failure to meet the diagnostic criteria. Data in this table illustrate more clearly the manner in which subjects generally fail to meet the DIS-DSM-/// criteria for schizophrenia. With regard to criterion B, nine subjects had no perception of a decline in personal functioning since symptoms first began. Four additional subjects had denied ever having any symptoms from criterion A, so their functional deterioration vis-a-vis is a specific symptom appearance could not be assessed. Clinicians generally decide on criterion B from historical information and observations derived Age of first characteristic symptom: criterion symptom occurred before age 45 (or had a 2-year prodromal period and subject was under 47) F Symptoms not due to organic mental disorder from interviews with a patient but tend to rely less on the patient's perception of his or her own impairment in contrast to the DIS. A review of medical records of those subjects who scored negatively on this item showed clear evidence of a significant personal and functional deterioration since their symptoms first appeared. In addition to criterion B, the other criterion item most often missed was criterion A. Less than 5 percent (n = 4) of the subjects, however, showed what may be called "massive" denial-that is, did not acknowledge having ever had a single A criterion symptom in spite of florid symptoms previously elicited by clinicians and documented in their medical records. Ninety-five percent of the subjects thus acknowledge at least one lifetime delusion or hallucination in the DIS interview. Seven subjects (8.5 percent of the total sample) only partially reported symptoms for criterion A; that is, they admitted having had paranoid delusions but reported no hallucinations, or they reported hallucinations other than auditory ones (see table 4 ).
The DIS-negative schizophrenics still reported significant symptomatology in the DIS. Eighty percent of those subjects who did not meet the full criteria for schizophrenia met at least five of the six criterion items. Only 11 percent (9 of 82) of the subjects in the total sample met four or fewer diagnostic criteria for schizophrenia. Moreover, of the DISnegative subjects, 32 percent (n = 6) met all criteria except criterion B. If this criterion were omitted, 85 percent of the clinically diagnosed schizophrenic subjects (instead of 77 percent) would also have been diagnosed as having DSM-III schizophrenic disorders by the DIS computer algorithm. A diagnostic change between the first and the second interviews was observed in only 2 of the 22 subjects. One of the original DIS-positive subjects became DIS-negative because of his inconsistent responses on criterion A; that is, he acknowledged having hallucinations and delusions at the first interview but denied such in the second interview, which took place only 30 days later. One of the DIS-negative subjects became DISpositive in the second interview when he acknowledged symptoms from criterion A that he had denied the first time.
Three of four DIS-negative subjects remained negative after the second interview, and they missed a diagnosis of schizophrenia in both interviews because of their responses to criterion A. Although all three subjects acknowledged at least one psychotic symptom (paranoid delusions in two subjects and visual hallucinations in the third), they did not meet DSM-III criteria according to the DIS computer algorithm because criterion A [subcriteria A(l) through A(5)] requires nonpersecutory delusions, or paranoid delusions accompanied by hallucinations of any type, or hallucinations that are auditory unless they are accompanied by delusions. Since only one of the six subcriteria listed under criterion A is needed for a diagnosis of schizophrenia, even in the absence of reported symptoms necessary to elicit subcriteria A(l) through A(5), the clinician can often use criterion A(6): "incoherence, marked loosening of associations, markedly illogical thinking, or marked poverty of content of speech if associated with at least one of the following: (a) blunted, flat, or inappropriate affect, (b) delusions or hallucinations (any), or (c) catatonic or other grossly disorganized behavior" (pp. 188-189). This subcriterion can be largely impressionistic, and decisions on its presence are based on a mental status evaluation, behavioral observations, and all historical information available on the subject. The DIS administered by the lay interviewer, therefore, cannot properly elicit criterion A(6) on a lifetime basis, and this may be another major factor contributing to false-negative DIS diagnoses of schizophrenia.
Discussion
Psychiatric diagnosis remains in a state of flux, reflecting the need for more precise and replicable Reasons for not meeting criteria 11 4 -» Denied hallucinations and delusions or thought disorder was not detected; did not meet criteria A(1)-A(6) 6 -* Acknowledged delusions with persecutory content but these were not accompanied by hallucinations; 2 reported visual hallucinations not accompanied by delusions; did not fully meet criterion A(3) 1 -• Reported possible persecutory delusions but interviewer judged it to be realistically based 13 4 -Criterion B could not be determined (no symptoms from criterion A) 9 -• Felt they were not less able to work or socialize since criterion A symptoms began 6 4 -* Criterion C could not be determined (no symptoms from criterion A) 2 -• Reported they went "back to normal" for 1 year or had no delusions/hallucinations during the past year 6 4 -Criterion D could not be determined (no symptoms from criterion A) 2 -» Delusions/hallucinations occurred only in relation to depression or mania 4 4 -• Criterion E could not be determined (no symptoms from criterion A) 0 -D E F diagnostic labels. The advent of operational systems such as DSM-III brought hope that the days of intuitive, open-ended diagnostic formulations were numbered. In implementing DSM-III, however, a major and not sufficiently recognized problem is that DSM-III criteria require clinicians to conceptualize mental disorders in a way that often deviates from ways that have been taught through generations of psychiatric training. Because changes over preceding nomenclatures (e.g., DSM-II; American Psychiatric Association 1968) have been extensive, implementation of the new system is necessarily in a transition phase. Clinicians are just beginning to understand fully the new system's demands for careful evaluation, probing, and strict adherence to the operational criteria.
Structured interviews, such as the DIS, that incorporate the criteria and probing of DSM-III help make diagnoses more operational. The use of structured interviews in clinical settings increases reliability of psychiatric diagnoses, diminishes interviewer bias, and allows for a more systematic evaluation of symptoms than often occurs in "routine" clinical evaluations. Although the DIS was not originally devised as a clinical instrument, its use in clinical settings seems an effective way to enforce DSM-IlFs probing requirements. The clinical relevance of the DIS is illustrated by recent studies of subjects with esophageal dysfunction (Clouse and Lutsman 1983), posttraumatic stress disorder , and bulimia (Hudson, Pope, and Jones 1983) . The systematic probing required by the DIS, however, with its rigidity, relative lengthiness, and repetitiousness may be met with resistance from clinicians. In the absence of structured probing of DSM-III symptoms, agreement among clinicians in the face of similar clinical phenomena may continue to be rather low, in spite of the availability of operational diagnoses. It is, therefore, questionable in our view to use clinically derived diagnoses as the absolute yardstick for evaluating the validity of instruments such as the DIS unless assurances are provided that the operational criteria are followed strictly by fully trained diagnosticians.
Assessment of disorders such as schizophrenia, in which the exploration of affect, thought content, behavioral deviance, and attitudes is so crucial, requires good rapport, astute observation, and probing systems that may vary depending on individual subjects, the nature of the interaction, and so forth. In sum, it requires training and clinical skills. This is particularly important when assessing criteria A and B for schizophrenia. Therefore, it is not surprising to find that these two criteria are the ones most frequently "missed" in the DIS interviews. In view of the lack of insight that is characteristic of schizophrenic disorders and the presence of traits such as suspiciousness, information provided by schizophrenic subjects is not always reliable. Moreover, in assessing "lifetime" symptoms, memory distortions and lack of recall are common difficulties even with nonpsychotic populations and more factual events (Jenkins, Hurst, and Rose 1979) . In this context, the results of this study are quite supportive of the utility of a DIS administered by lay workers in eliciting symptoms and operational criteria for schizophrenic disorder in clinical settings.
Among potential shortcomings of this study is the possibility of observer's bias, since the interviewers knew that all subjects had been diagnosed as schizophrenic before the DIS interview. We believe such a possibility is remote not only because of the highly structured nature of the instrument, but also because interviewers were told that the interview's purpose was to distinguish between DIS-positive and DIS-negative subjects and to identify "problem" items from among those eliciting schizophrenic symptoms.
The observation that two of the criteria for schizophrenia (criteria A and B) account for most falsenegative diagnoses provides the opportunity of improving the DIS diagnosis of schizophrenia through slight modifications in how diagnostic criteria are elicited by the instrument. Currently, a committee of EGA investigators is carefully considering modifications of the DIS that may improve its clinical validity in assessing schizophrenic and other DSM-lll disorders.
